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(54) MULTICOLOR PRINTER 

(57)Abstract: 

PURPOSE: To offer a multicolor printer capable of 
delivering printing output with more preferable quality by 
performing a color reproduction processing 
corresponding to data to be dealt with. 
CONSTITUTION: Data input through a receiving buffer 
31 is analysed for the sort from the data form by a data 
analyzer 32. When they are image data, they are routed 
to an image developing unit 33, converted to YMC data 
with referring to a color reproduction processor 34 and 
then stored in a page buffer 37. When they are CG data, 
they are routed to a CG developing unit 35, converted to 
YMC data with referring to a color reproduction 
processor 36 and then written on a page buffer 37. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The multicolor airline printer characterized by having a distinction means to distinguish 
the class of data to process in the multicolor airline printer which draws natural images, such as 
expansion of an alphabetic character or a graphic form, or a photograph, and a color 
reproduction means to perform color reproduction according to the class of data distinguished 
with this distinction means. 

[Claim 2] The multicolor airline printer according to claim 1 which is characterized by performing 
profile emphasis processing further as a result of said distinction means in the case of a natural 
image. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the multicolor airline printer which draws natural 
images, such as expansion of an alphabetic character or a graphic form, or a photograph. 
[0002] 

[Description of the Prior Art] 

(color space of a printer) that the color data to treat is specified with the RGB value specified 
by color mode or the command in output units, such as a color printer which prints a graphic 
form and an image data, in the case of the data of a graphic form **** — t;he case of an image 
data — a RGB dot order — a degree and a RGB plane sequence — it is given in the form of a 
degree. Moreover, there are some to which the color space to treat treats the XYZ color space 
which does not restrict but is defined by a YMC color space, CIE, etc. peculiar (based on an ink 
property etc.) to each airline printer with RGB. Anyway, on the occasion of printing, color 
reproduction processing corresponding to it is performed inside a printer (for example, 
conversion to YMCK from RGB), and, as for input data, an actual printout is performed in the 
color space defined by the printer. 

[0003] When color matching with the color data treated with other devices (color display 
equipments, such as color scanner equipment and CRT etc.) is generally taken into 
consideration, one color space used as criteria may be defined, and color correction which suited 
each luminescence (color) property for every color processor may be performed. In this case, it 
becomes possible to output the image which becomes a thing corresponding to the color space 
where the color processing inside a color printer also serves as criteria, for example, is displayed 
on a color display by the color printer, and to reappear faithfully. 

[0004] In a configuration as shown by drawin g 1 , if each equipment performs a color space 
conversion and color correction strictly, it will become possible to treat the color unified 
between each equipment. The example shown in drawing 1 defines the color space used as 
criteria, in order that color scanner equipment 11, color display equipment 13, and color printer 
equipment 15 may treat the same color data, and the color unified by changing into the color 
space of each device proper in the color space conversion sections 12, 14, and 16 which 
correspond, respectively can be treated. 

[0005] However, the color reproduction range in each equipment changes with physical 
properties which each equipment essentially has in fact, for this reason — although it is difficult 
to pursue colorimetry study-coincidence — general — CIE1976L* a* b* etc. — color correction 
which makes the difference of a color min by color difference formula which is represented is 
considered. When color printer equipment also treats the above color data by such reason, a 
color space conversion and color correction which become as close to the color on the color 
space used as criteria as possible are performed inside. 

[0006] Drawing 2 is the schematic diagram showing data processing inside a general color 
printer, and shows the process in which the inputted RGB data are changed into YMC. A class is 
analyzed from the data format in the data analysis section 22, the data inputted through the 
receive buffer 21 branch to the image expansion system 23, when it is an image data, and they 
are drawn to the back page buffer 26 changed into YMC data, referring to the color reproduction 



processing section 24 so that it may illustrate. Moreover, in the case of CG data, it branches to 
CG expansion system 25, and it is drawn to the back page buffer 26 changed into YMC data, 
referring to the color reproduction processing section 24 similarly. 
[0007] 

[Problern(s) to be Solved by the Invention] However, it is the actual condition, although there is 
nothing that was absolutely established although many color difference types were proposed in 
the approach of evaluating whether two colors expressed on it being equal, on different media 
and they are properly used by the purpose which is used in many cases. Moreover, some 
approaches exist in this and coincidence also at color reproduction, and it is properly used by 
the purpose too. When color matching is taken into consideration, the approaches of evaluating 
by at what kind of color reproduction it aims also differ inevitably. Especially in a color printer, 
the color reproduction approach of the interior serves as an important element which influences 
the image quality of the printed matter outputted. Generally it is CIE1976L* a* b* as mentioned 
above. To perform amendment to which the color difference serves as min using a color 
difference type etc. is tried. This approach is effective when carrying out color reproduction of 
the color data read in color scanner equipment by the color printer. Origin is a reflection copy 
(color currently reproduced in the paper), and this is because it is comparatively easy to 
reproduce it in the ink of an airline printer. Color reproduction is easy, if it compares with other 
media even if there are a difference in an ink property and a problem of the concentration 
(gradient), since the structure of physical coloring is identitas fundamentally. 

[0008] However, since the property with a physical color which emits light on the screen of color 
display equipment itself differs from a reflection copy, there is a limitation in pursuit of the color 
reproduction nature by the general color difference type. When the image outputted in such 
media is natural drawing, the color reproduction generally called PURIFADOMATCHINGU is used 
in many cases. This tends to separate from a viewpoint whether reappearance images are a 
former image and color matching, and tends to attain more desirable color reproduction about 
some most important colors (for example, people's flesh color etc.) in an image. However, in case 
data like a natural image are treated, even if such color reproduction is effective, when treating 
data like CG image, un-arranging arises in color reproduction processing which does not take 
color matching into consideration. 

[0009] According to the data to process, it is the design which the color processing referred to 
in the internal expansion processing for obtaining an output final irrespective of the data treated 
as shown to drawing 2 by the conventional color printer-but equipment which this problem can 
also solve is being fixed, and was generally conscious of color matching when that color 
reproduction processing was able to be changed. Therefore, even case [ whose data to process 
are / like a natural image ], color reproduction processing like PURIFADOMATCHINGU was 
impossible. 

[0010] This invention was accomplished in order to solve the above-mentioned technical 
problem, is choosing the color reproduction processing corresponding to the data to treat, and 
aims at offering the multicolor airline printer which can carry out a printout by more desirable 
image quality. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the multicolor 
airline printer of this invention has the following configurations. That is, in the multicolor airline 
printer which draws natural images, such as expansion of an alphabetic character or a graphic 
form, or a photograph, it has a distinction means to distinguish the class of data to process, and 
a color reproduction means to perform color reproduction according to the class of data 
distinguished with this distinction means. 

[0012] Moreover, in the case of a natural image, it is preferably characterized by performing 

profile emphasis processing further as a result of said distinction means. 

[0013] 

[Function] In this configuration, the class of data to process is distinguished, and it operates so 
that color reproduction processing according to the class of the distinguished data may be 
performed. 
[0014] 



[Example] Hereafter, one suitable example which starts this invention with reference to a 
drawing is explained to a detail. As an example, the case where it applies about the color 
reproduction processing inside color printer equipment is explained to an example. 
<Outline of equipment> drawing 3 is drawing showing the main internal processing about color 
processing of the printer equipment in this example. After input data is first recorded temporarily 
by the receive buffer 31, it is sent to the data analysis section 32, and it analyzes what kind of 
data it is from the data format so that it may illustrate, if input data is an image data — pixel 
size and the RGB value for every pixel — a dot order — since it has stood in a line in the format 
that the data which have been located in a line in degree format, and express the class of 
graphic form if it is CG data, the RGB data of the coordinate value and color specification value, 
etc. agree in the processing bodily shape, this is analyzed in the data analysis section 32, and 
processing is branched to the expansion system suitable for processing of the data. Branching 
from the data analysis section 32 to the image expansion system 33, and referring to the color 
reproduction processing section 34, in processing an image data, it changes into YMC data and 
draws to the page buffer 37. Moreover, branching from the data analysis section 32 to CG 
expansion system 35, and referring to the color reproduction processing section 36, in 
processing CG data, it changes into YMC data and draws to the page buffer 37. 
[0015] <The outline of color reproduction processing^ next the difference between the color 
reproduction processing 34 and the color reproduction processing 36 are explained. The color 
reproduction processing 34 is the color reproduction processing which was strongly conscious of 
color matching, and it is designed so that the color difference may become min for homogeneity 
about a sample in a color space at large. On the other hand, the color reproduction processing 
36 is the color reproduction processing designed being conscious of PURIFADOMATCHINGU, 
and is the processing from which the important colors (for example, flesh color etc.) in natural 
drawing etc. turn into desirable coloring. 

[0016] Although it is the design which, on the whole, makes small the color difference of the 
color distributed over a color space and the purpose is also clear about the <outline of 
PURIFADOMATCHINGU> color reproduction processing 34, since the concrete purpose is 
indefinite, in PURIFADOMATCHINGU of the color reproduction processing 36, it explains below 
about the detail here. 

[0017] If the color spectrum distribution in a natural image is investigated, there is very much 
data near halftone and the data distributed a low gradient and near a high gradient hardly exist. 
Moreover, even if there are such data, it will be an image already unnatural as natural drawing in 
many cases. Then, the processing which thinks the repeatability near halftone as important at 
the sacrifice of the data low gradation and near the Takashina tone can be considered. When 
gradation expression capacity treats the binary image which is not so expensive, especially, this 
approach is an effective means and has the merit that gradation nature can be made good by 
drawing in the field where the reappearance range is high as much as possible. 
[0018] Since the inclination of the curve expressed with a continuous line in the field near 
[ which is surrounded by R1 and R2 ] halftone like the example shown by drawing 4 is larger than 
the slope of a line expressed with a dotted line, it can reproduce the gradation nature of an 
image good. If such actuation is performed, color gap as inevitably shown by drawing 5 will arise. 
Signs that the point p on a HLS color coordinate system moves drawing 5 to point p* are shown, 
and the variation is shown by the variation of dH, dL, and dS which are shown all over drawing. 
Since it is not to be taken into consideration in PURIFADOMATCHINGU that it is color matching, 
color gap of some is not cared about, but it is a problem when color gap still arises extremely. 
Then, it designs so that the value of Delta E may become within "20" by the CIE1976L* a* b* 
color difference formula here. [0019] It also performs operating it so that it may become a 
desirable property in color reproduction processing by enlarging the weighting about some colors 
considered to be important in natural drawing by the data of the color patch prepared in case a 
masking parameter is determined so that it may be beige. As shown in drawing 6 , suppose the 
usual color patch that the weighting is enlarged by having divided the color space equally 
[0020] 

[Other Example(s)] Drawing 7 is an example which expresses other examples and performs 
profile emphasis processing in the case of processing of an image data. After input data is first 



recorded temporarily by the receive buffer 71, it is sent to data analysis 72, and it analyzes what 
kind of data it is from the data format, if input data is an image data — pixel size and the RGB 
value for every pixel — a dot order — since it has stood in a line in the format that the data 
which have been located in a line in degree format, and express the class of graphic form if it is 
CG data, the RGB data of the coordinate value and color specification value, etc. agree in the 
processing bodily shape, this is analyzed in the data analysis section 72, and processing is 
branched to the expansion system suitable for processing of the data. When processing an image 
data, it branches from the data analysis section 72 to the image expansion system 73, and it 
changes into YMC data, referring to the color reproduction processing section 74, and draws to 
the page buffer 78 through the profile emphasis processing 77 after that Moreover, referring to 
[ when processing CG data, branch from the data analysis section 72 to CG expansion system 
75, and ] the color reproduction processing section 76, it changes into YMC data and draws to 
the page buffer 78. In addition, the part of the color reproduction processing section is the same 
as the example mentioned above, and the explanation is omitted. 

[0021] The profile emphasis processing 77 extracts as a profile the part from which the level 
perpendicular scans of each are performed and the value of a pixel changes an image rapidly in 
the profile section, expresses a profile part distinctly by adding amendment so that the rate of 
change may become intense further, and is made into clear image quality. In addition, profile 
emphasis processing is well-known and the detailed explanation is omitted. Thus, even when the 
optimal color reproduction processing corresponding to the data of each processed in a color 
printer is chosen automatically and the color space of data is unified, while becoming possible in 
the printout of a natural image to acquire more desirable image quality according to the example, 
producing un-arranging also in color reproduction like CG image is lost. 

[0022] In addition, even if it applies this invention to the system which consists of two or more 
devices, it may be applied to the equipment which consists of one device. Moreover, it cannot be 
overemphasized that it can apply also when attained by supplying a program to a system or 
equipment. 
[0023] 

[Effect of the Invention] As explained above, according to this invention, a printout can be 
carried out by more desirable image quality by choosing the color reproduction processing 
corresponding to the data to treat 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the structure of a system which performs a color space 
conversion with each device. 

[D rawin g 2 ] It is the schematic diagram showing the color space conversion in a general color 
printer. 

ID rawing 3] It is the schematic diagram showing the color space conversion of the color printer 
in this example. 

[Drawing 4] It is drawing which expressed the property of gradation nature in the graph 

£D rawing 5] It is drawing having shown gap of a color according to the HLS color coordinate 

system. 

LDrawinjL?] It is drawing showing weighting in color reproduction processing. 
£D r^wmfi_7.I It is the schematic diagram of the color printer in other examples. 
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CORRECTION OR AMENDMENT 

■ - 

[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent 
Law 

[Section partition] The 4th partition of the 2nd section 
[Publication date] January 16, Heisei 13 (2001. 1.16) 

[Publication No.] JP,6-1 98975,A 
[Date of Publication] July 19, Heisei 6 (1994. 7.19) 
[Annual volume number] Open patent official report 6-1990 
[Application number] Japanese Patent Application No. 5-963 
[The 7th edition of International Patent Classification] 

B41J 2/525 
[FI] 

B41J 3/00 B 
[Procedure revision] 

[Filing Date] December 28, Heisei 11 (1999. 12.28) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] It is the multicolor airline printer which draws natural images, such as expansion of an 
alphabetic character or a graphic form, or a photograph, 

It has two or more color reproduction processing facilities which embraced the class of image, 
A distinction means to distinguish the class of image shown with this input data by analyzing the 
data format of input data, 

The multicolor airline printer characterized by having a color reproduction processing means to 
perform color reproduction processing using the color reproduction processing facility according 
to the class of image distinguished with said distinction means. 

[Claim 2] The multicolor airline printer according to claim 1 which is characterized by performing 
profile emphasis processing further as a result of said distinction means in the case of a natural 
image. 

[Claim 3] Furthermore, the multicolor airline printer according to claim 1 characterized by having 

a drawing means to draw the image developed by memory, based on said input data by which 

color reproduction processing was carried out. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0010 

[Method of Amendment] Modification 



[Proposed Amendment] 

[0010] This invention was accomplished in order to solve the above-mentioned technical 

problem, is choosing the color reproduction processing corresponding to the data to treat, and 

aims at offering the multicolor airline printer which can carry out a printout by more desirable 

image quality. Furthermore, this invention makes it other purposes to enable it to distinguish the 

class of image simply. 

[Procedure amendment 3] 

[Document to be Amended] Specification 

[ttem(s) to be Amended] 001 1 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention 

is characterized by the multicolor airline printer which draws natural images, such as expansion 

of an alphabetic character or a graphic form or a photograph, possessing the following. A 

distinction means to distinguish the class of image shown with this input data by having two or 

more color reproduction processing facilities which embraced the class of image, and analyzing 

the data format of input data A color reproduction processing means to perform color 

reproduction processing using the color reproduction processing facility according to the class of 

image distinguished with said distinction means 

[Procedure amendment 4] 

[Document to be Amended] Specification 

Qtem(s) to be Amended] 0012 

[Method of Amendment] Deletion 

[Procedure amendment 5] 

[Document to be Amended] Specification 

Qtem(s) to be Amended] 0013 

[Method of Amendment] Deletion 

[Procedure amendment 6] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0023 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0023] 

[Effect of the Invention] As explained above, according to this invention, a printout can be 
carried out by more desirable image quality by choosing the suitable color reproduction 
processing corresponding to the class of image. Furthermore, since it carries out by analyzing 
the data format of the input data inputted into the multicolor airline printer which draws natural 
images, such as expansion of an alphabetic character or a graphic form, or a photograph, in 
distinction of the class of image, compared with what analyzes an input image for every pixel and 
carries out image area separation, it can distinguish easily. 
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